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Colloidal photonic crystals are responsible for some of the most vibrant and beautiful
structural color in nature.
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A complete photonic band gap occurs when there are frequencies not transmittable
through a mixed-dielectric medium.
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Existence of a Photonic Gap in Periodic Dielectric Structures
K. M. Ho, C. T. Chan, and C. M. Soukoulis
Physics Review Letters 65, 25 (1990)
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There have been many different approaches to obtain diamond at the colloidal length
scale.
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However, perfect diamond is not

necessary to support a complete
photonic band gap.
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https://doi.org/10.1103/PhysRevMaterials.2.125201
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The diversity of three-dimensional photonic crystals

RKC, et al. Nature Communications 12,

https://doi.org/10.1038/s41467-021-22809-6 (2021).
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https://glotzerlab.engin.umich.edu/photonics/index.html
https://deepblue.lib.umich.edu/handle/2027.42/153520
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A band gap which is
largest at intermediate
dielectric constant has

enormous potential for
synthesis.
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Self-assembly of a space-tessellating
structure in the binary system of hard
tetrahedra and octahedra.

Cadotte, Andrew T, et al.
Soft matter 12.34 (2016): 7073-7078.
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Conventional knowledge states that band gaps occur between bands of different
localization of the energy density in either dielectric region.

N
P

TE modes of Square Lattice*

0.8
. -/ﬂ
o z: Lo Air Band
§° g
< \ T
3 04|f=0.14 : |
=
2 03
S f=0.83
0.1 \ A v ﬁ
0
¥ A M ¥ Dielectric Band
! i

Nature of the photonic band gap: some insights from a field analysis
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Journal of the Optical Society of America B (1993) 10 (2), pp- 328-332

November 7, 2021 AIChE 2021



Because the gap in lithium oxide does not occur between a “dielectric” and “air” band,
the relationship between dielectric constant and gap size is similarly atypical.
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